Normal 123 I-MIBG uptake areas may be associated with hyperinnervation and arrhythmia risk in phenol model rabbit hearts.
Iodine-123 metaiodobenzylguanidine (123 I-MIBG) is useful for detecting sympathetic innervation in the heart, and has been closely associated with fatal arrhythmias. However, such imaging is typically calibrated to the area of highest uptake and thus is unable to identify areas of hyperinnervation. We hypothesized that normal 123 I-MIBG uptake regions in the denervated heart would demonstrate nerve sprouting and correlate with the potential for arrhythmogenesis. Twenty New Zealand white rabbits treated with phenol or sham were prepared under anesthesia. Sympathetic innervation was quantified using autoradiography and immunostaining 4 weeks after phenol application, and electrophysiological study was performed. 123 I-MIBG revealed maximal local differences in isotope uptake in the border zone between areas with attenuated and abundant MIBG compared with that seen between adjacent regions within the lowest uptake areas. On immunostaining, heterogeneous and decreased expressions of growth-associated protein 43 signal were observed in the MIBG-attenuated areas; however, abundant signals were recognized in the MIBG-abundant areas. Upregulation of the tyrosine hydroxylase signal was observed at the part of the MIBG-abundant area. In electrophysiological study, the dispersion of activation recovery interval (ARI) was increased in the phenol-applied areas by norepinephrine infusion. Stellate stimulation exacerbated the ARI dispersion in both the phenol-applied and nonapplied areas, and was associated with increased inducibility of ventricular tachycardia and ventricular fibrillation. The presence of hyperinnervation in the nondenervated regions of denervated rabbit hearts suggests that heterogeneous neural remodeling occurs in regions with seemingly normal 123 I-MIBG uptake and contributes to electrical instability.